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6-18. Draw the shear and moment diagrams for the beam, and determine the shear and moment 

throughout the beam as functions of x. 
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0 ≤ 𝑥 < 1.8 𝑚: 

144 − 30𝑥 − 𝑉 = 0 

𝑉 =  144 − 30𝑥 𝐾𝑁.     𝐴𝑛𝑠. 

𝑀 + 458.6 + 30𝑥  
𝑥

2
 − 144𝑥 = 0; 

𝑀 =  −15𝑥2 + 144𝑥 − 458.6 𝐾𝑁.𝑚         𝐴𝑛𝑠. 

𝑉 − 40 = 0;      𝑉 = 40 𝐾𝑁             𝐴𝑛𝑠. 

−𝑀 − 40 𝑥 − 3 − 200 = 0; 

𝑀 =  40𝑥 − 320 𝐾𝑁.𝑚              𝐴𝑛𝑠. 
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6–66. If M= 6 KN.m, determine the resultant force the bending stress produces on the top board A of 

the beam. 

40mm 

300mm 

40mm 

300mm 

40mm 

300mm 

40mm 

1.45 MPa 
1.144 MPa 

𝐼 =
1

12
∗ 300 ∗ 3803 −

1

12
∗ 260 ∗ 3003 = 786800000 𝑚𝑚4 

𝜎𝑚𝑎𝑥 =
𝑀𝑐

𝐼
=

6 ∗ 106 ∗ 190

786800000
= 𝟏. 𝟒𝟓 𝑴𝑷𝒂. 

𝜎𝑚𝑎𝑥 =
𝑀𝑦

𝐼
=

6 ∗ 106 ∗ 150

786800000
= 𝟏. 𝟏𝟒𝟒 𝑴𝑷𝒂. 

𝐹𝑅 =
1

2
 1.45 + 1.144 ∗ 40 ∗ 300 

𝐹𝑅 = 15563.24 𝑁. 

𝑭𝑹 = 𝟏𝟓. 𝟔  𝑲𝑵.                                 𝑨𝒏𝒔. 

The moment of inertia of the cross-section about the neutral axis 

is 

Along the top edge of the flange c = y =190 mm .Thus 

Along the bottom edge of the flange y = 150 mm, .Thus 

The resultant force acting on board A is equal to the volume of 

the trapezoidal stress block shown in Fig. a. 
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